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(57) Abstract: 

PROBLEM TO BE SOLVED: To use a terminal 
continuously by allowing a host information processing 
unit to store a session of a host application for a 
prescribed time on the occurrence of an interruption - 
notice from a public line during communication and 
reconnecting an application of the host information 
processing unit to an application of the terminal after 
reconnection of the line from the terminal. 

SOLUTION: On the occurrence of an interruption of a 
public line during execution of an application, when 
storage is designated on a terminal information table 8, a 
line interruption time hold means 5 of a host information 
processing unit holds a session of a host application for a 
prescribed time. A reconnection means 13 of the terminal 
conducts line connection to the host information 
processing unit again and sends reconnection 
information 14. The host information processing unit 
connects the terminal and the application stored in the 
reconnection means 7 of the application. Thus, a faulty 
end of the application processing is eliminated by the 
interruption of the public line and the reconnecticn post 
processing is continued. 
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ABSTRACT 

[Problem] 

[Solution] 



To eliminate abortion of an application process due to severance of a 
public line and make it possible to resume application processes after 
reconnection. 

When a severance notification is generated from a public network 
while a host information processing device and a terminal device are 
communicating via a public network, the host information processing 
device maintains a upper level application session for a prescribed 
period of time, and a reconnection is made between the application of 
the host information processing device and the application of the 
terminal device after the line from the terminal device has been 
reconnected. 



CLAIMS 

1. A communication system using a public network, characterized in that when a 

severance notification is generated from a public network during communications 
between a host information processing device and a terminal device via said public 
network, said host information processing device maintains an upper level application 
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session for a prescribed period of time, and a reconnection is made between the 
application of said host information processing device and the application of said 
terminal device after reconnection of the line from said terminal device. 

2. A communication system using a public line as recited in claim 1, 
characterized in that said host information processing device maintains the upper level 
application session for a prescribed period of time when a severance notification is 
generated from said public network only if a "maintenance-upon-severance order" 
contained in the connection information sent from said terminal device at an application 
connection request from said terminal device after initial connection orders 
maintenance. 

3. A communication system using a public line as recited in claim 1, 
characterized in that said host information processing device performs reconnection of 
the application of said host information processing device and the application of said 
terminal device only when reconnection information sent from said terminal device at 
the time of an application connection request after reconnection of the line from said 
terminal device matches information pre-stored in a terminal information table. 

4. Aconmiunication system using a public line as recited in claim 3, 
characterized in that said information pre-stored in the terminal information table is 
composed of connection information sent from said terminal device at the time of an 
application connection request after the initial connection of the line from said terminal 
device, and a terminal identifier ID subsequently sent to said terminal device. 

5. A communication system using a public line as recited in claim 4, 
characterized in that the connection information sent from said terminal device includes 
a user identifier, password, and a connection application name. 



6. A communication system using a public line as recited in any one of claims 1-5, 
characterized in that said terminal device is a radio communication terminal device. 
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DETAILED DESCRIPTION OF THE INVENTION 

Field of Industrial Application 

The present invention relates to a communication system using a public line in a host 
information processing device and a terminal device, and particularly relates to a 
communication system using a public line in the case where the terminal device is a 
cellular telephone. 

Prior Art 

Conventionally, when the channel conditions worsened in communication system using 
public lines of this type, the line is severed once and connection is performed over 
again. 

For example, in the patent appUcation publication (Japanese Patent Application, First 
Publication No. S59-70043) "Conmiunication System of Exchange Network and 
Terminal Device Thereof, if it is detected on the receiving side that the channel 
condition is not suitable for the transmission of data, then the caller terminal restores the 
call, and makes another connection request to the same recipient terminal, this being 
repeated until a good channel is established. 

However, in the system of the above-mentioned publication, the application processes 
must be restarted from the beginning in order to perform reconnection each time the 
channel conditions worsen, even if they are intermittent malfunctions, so that the 
processing eflHciency is bad and the usage fees increase. 

Therefore, in order to overcome these problems, as seen in the patent application 
publication (Japanese Patent Application, First Publication No. S63-103544) 
"Connection System for Public Line", a system has been invented wherein even if a 
terminal gives an abnormal response to polling, the line is not immediately severed, and 
the line is severed and redialing performed only when the line is not fixed even after 
performing polling a prescribed number of time. In this system, if the line is found to 
be normal upon repolling, the apphcation processes are resumed. 

Problems to be Resolved by the Invention 

The conventional conmiunication systems using public lines, even the newest system 
described in the patent application pubhcation (Japanese Patent Application, First 
Publication No. S63- 103544), have the problem that the application processes are lost 
when the channel condition is bad during connection by cellular telephones such as are 
currently common. 

That is, with cellular telephones, there are cases in which a channel is severed from the 
telephone channel network during terminal connection due to the quality of the radio 
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channel becoming worse. 

When there is a severance from the telephone line network, the host information 
processing device receives a severance notification by a modem or the like which is 
connection to the telephone line network to acknowledge the terminal malfunction, and 
the terminal severance process is passed over, so that the application processes that were 
performed on the host information processing device must be discontinued in order to 
make a severance notification to the applications on the host information processing 
device. 

The object of the present invention is to eliminate the influence on upper level 
applications running between a terminal user and a host information processing device 
and to make continued use of the terminal possible even when severed from a public 
line network due to degradations in quality and the like in a system wherein 
communications are performed by connecting from a terminal to a host information 
processing device via a public line. 

Means for Resolving the Problenns 

A first invention of the present application is a communication system using a public 
network, characterized in that when a severance notification is generated from a public 
network during communications between a host information processing device and a 
terminal device via said public network, said host information processing device 
maintains an upper level application session for a prescribed period of time, and a 
reconnection is made between the application of said host information processing 
device and the application of said terminal device after reconnection of the line from 
said terminal device. 

A second invention of the present application is the first invention, characterized in that 
said host information processing device maintains the upper level application session 
for a prescribed period of time when a severance notification is generated from said 
public network only if a "maintenance-upon-severance order" contained in the 
connection information sent from said terminal device at an application connection 
request from said terminal device after initial connection orders maintenance. 

A third invention of the present application is the first invention, characterized in that 
said host information processing device performs reconnection of the application of said 
host information processing device and the application of said terminal device only 
when reconnection information sent from said terminal device at the time of an 
application connection request after reconnection of the line from said terminal device 
matches information pre-stored in a terminal information table. 

A fourth invention of the present application is the third invention, characterized in that 
said information pre-stored in the terminal information table is composed of connection 
information sent from said terminal device at the time of an application connection 
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request after the initial connection of the line from said terminal device, and a terminal 
identifier ID subsequently sent to said terminal device. 

The fifth invention of the present application is the fourth invention, characterized in 
that the connection information sent from said terminal device includes a user identifier, 
password, and a connection application name. 

The sixth invention of the present application is one of the first-fifth inventions, 
characterized in that said terminal device is a radio communication terminal device. 

Functions 

According to the public line continuation process system of the present invention, when 
the public line is severed, at the host information processing device, the line severance 
time maintenance means 5 does not immediately perform severance notification to the 
application, and waits for a prescribed period of time for reconnection from the terminal. 
At the terminal, reconnection is performed in the reconnecting means 13 of the terminal, 
and the host information processing device is sent a connection application name, a user 
identifier, a password, a reconnection order and a terminal identifier ID which is 
reconnection information 14. At the host information processing device, the 
reconnection possibility determining means 6 determines whether or not reconnection is 
possible based on information sent from the terminal and a partner notification number 
of which notification is given by the public line network, and reconnection is performed 
by a reconnection process 7 with the application. According to the present invention, 
discontinuance of application processes due to severance of the public line is eliminated, 
and the continuation of the application process after reconnection is possible. 
Additionally, when introducing the present function, the applications on the host 
information processing device can be used without modification. 

Modes for Carrying Out the Invention 

Next, embodiments of the present invention shall be explained in detail with reference 
to the drawings. 

Fig. 1 is a structural diagram showing an embodiment of the present invention. 

A host information processing device and a terminal are connected by a public line, the 
host information processing device containing call receiving means 1, connection 
possibility determining means 2, terminal identifier ID generating/transmitting means 3, 
application connecting means 4, line severance time maintenance means 5, reconnection 
possibility determining means 6, application reconnection means 7 and a terminal 
information table 8, while the terminal side is provided with call connecting means 9, 
application connecting means 10, connection information 11, terminal identifier ID 
storing means 12, reconnecting means 13 and reconnection information 14. 
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Herebelow, the operations of the present invention in a case where a public line is 
severed during connection shall be explained with reference to Fig. 1. 

The call connecting means 9 on the terminal connects to the host information processing 
device via the public line. At the host information processing device, an incoming call 
connection of the line is performed by the incoming call receiving means 1. After the 
line is connected, the application connecting means 10 in the terminal sends the host 
information processing device a user identifier for the connection information 11, a 
password, a maintenance-upon-severance order and a connection application name. 
The connection possibility determining means 2 of the host information processing 
device compares the information transmitted from the terminal and a partner 
notification number sent fi*om the public line network with information predefined in 
the host information processing device, thereby judging the possibility of terminal 
connection. If connection is possible, the information sent fi-om the terminal is stored 
in the terminal information table 8. Thereafter, the terminal identifier ID 
generating/transmitting means 3 generates a connection terminal identifier ID, transmits 
this to the terminal and stores it in the terminal information table 8. The terminal 
identifier IC sent from the host information processing device is stored for reconnection 
in the terminal identifier ID storing means 12 at the terminal. Then, the application 
and terminal are connected at the application connecting means 4 of the host 
information processing device. Thus, the connection of the terminal and application is 
completed. 

When the public line is severed due to a degradation in the quality of the public line 
while the application is running, a line severance is acknowledged by the host 
information processing device receiving a severance notification by means of a modem 
or the like coimected to the telephone line network, and if there is a maintenance order 
in the terminal information table 8 at the line severance time maintenance means 5 of 
the host information processing device, then the session is maintained for a prescribed 
period of time without notifying the upper level applications of the terminal severance. 
At the terminal, a line connection with the host information processing device is once 
again performed by the reconnecting means 13 on the terminal, and after connection, 
the user identifier, password, reconnection order, connection application name and 
terminal identifier ID which are the reconnection information 14 are sent to the host 
information processing device. At the reconnection possibility determining means 6 of 
the host information processing device, the information sent from the terminal and the 
partner notification number sent from the public line network are compared with the 
data in the terminal information table 8, and a judgment is made as to whether or not 
reconnection is possible. If reconnection is possible, then the application reconnecting 
means 7 performs a reconnection between the application which was being maintained 
and the terminal. As a result, the connected application resumes processing with the 
terminal in the state in which it was prior to severance. 

According to the present system, the application processes are not abnormally 
discontinued due to severance of the public lines, and it is possible to resume processing 
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after reconnection. Additionally, when introducing the present function, the 
applications on the host information processing device can be used without 
modification. 

Embodiments 

Fig. 2 is a diagram showing the flow of frames exchanged between the host information 
processing device and terminal according to an embodiment of the present invention. 
A call request frame 21 is sent from the terminal to the host information processing 
device. A connection request frame 22 is sent from the terminal to the host 
information processing device. A terminal identifier ID frame 3 is sent from the host 
information processing device to the terminal. Data exchange 24 is performed 
between the host information processing device and the terminal. A severance 25 
occurs between the host information processing device and the terminal. A call 
request frame 26 is sent from the terminal to the host information processing device, 
A reconnection request frame 27 is sent from the terminal to the host information 
processing device. Additionally, as an emergency system, a call request frame 28 is 
sent from the terminal to the host information processing device. A reconnection 
request frame 29 is sent from the terminal to the host information processing device. 
A severance request frame 30 is sent from the host information processing device to the 
terminal. 

Fig. 3 is a diagram showing the content of the terminal information table in the host 
information processing device. 

Herebelow, the operations of the present embodiment shall be described with reference 
to Figs. 1, 2 and 3. 

In order to facilitate the description, the case where reconnection is possible due to a 
state of maintenance after terminal severance and the case where a reconnection request 
is performed incorrectly and rejected shall be described. 

The call connecting means 9 in the terminal performs connection to the host information 
processing device via the public line. The host information processing device 
performs an incoming call connection of the line at the incoming call receiving means 1. 
Here, the partner notification number (normaUy the user number of the terminal; in this 
case, 0123456) in the call request frame 21 from the terminal is stored in the partner 
notification number area of the terminal information table 8. After the line is 
connected, the application connecting means 10 in the terminal sends the user identifier 
of the connection information 11, password, maintenance upon severance order and 
connection application name to the host information processing device as a user 
identifier (USERl), password (PASSW), maintenance upon severance order (CONT) 
and a connection application name (TSS) of the connection request frame 22. The 
connection possibility determining means 2 of the host information processing device 
makes a judgment as to the possibility of terminal connection by means of the 
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information sent from the terminal and the partner notification number sent from the 
public line network. If connection is possible, then the information sent from the 
terminal is stored in the terminal information table 8. Subsequently, the terminal 
identifier ID generating/transmitting means 3 generates a connection terminal identifier 
ID which is then transmitted to the terminal as a terminal identifier ID frame 3, and 
stored in the terminal identifier ID region 34 of the terminal information table 8. The 
terminal identifier ID storing means 12 in the terminal stores the tenninal identifier ID 
sent from the host information processing device for reconnection. Then, the 
application connecting means 4 of the host information processing device performs a 
connection between the application and the terminal. Thus, the connection between 
the terminal and the application is completed and data exchange 24 is performed. 

If a public line severance occurs due to degradation of the quality of the public line or 
the like while the application is running, a severance frame 25 is sent to the host 
information processing device by means of a modem or the like connected to the 
telephone line as mentioned above. If there is a maintenance order in the terminal 
information table 8, the line severance time maintenance means 5 of the host 
information processing device maintains a session on the upper level application for a 
prescribed period of time without giving notification of terminal severance. The 
terminal receives a severance notification by means of a modem or the like as with the 
host information processing device and acknowledges the line severance. The 
reconnecting means 13 of the terminal performs another line connection with the host 
information processing device, and after connection, sends the host information 
processing device a user identifier, password, reconnection order, connection 
application name and terminal identifier ID which is reconnection information 14. The 
reconnection possibility determining means 6 of the host information processing device 
compares the partner notification number in the call request frame 26 sent from the 
public line network and the reconnection request frame 27 sent from the terminal with 
data in the terminal information table 8 (31, 32, 33, 34 in Fig. 3), and performs a 
judgment as to whether or not reconnection is possible. If they all agree, then the 
application reconnecting means 7 performs a connection between the maintained 
application and the terminal As a result, the connected application resumes processing 
with the terminal in the state it was in prior to severance. If there is even partial 
disagreement (28, 29 in Fig. 2), then a severance request frame 30 is sent to the terminal, 
the connection request is rejected and the line severed. As described above, abnormal 
discontinuance of the application processes due to severance of the public line are 
eliminated, and the processing can be continued after reconnection. 

Other Modes for Carrying Out the Invention 

With the present invention, as seen in Fig. 1, a system wherein the host information 
processing device and portable terminal are connected by a public line has been 
considered, but the same applies to connections between host information processing 
devices, and the same is applicable not only to public lines, but also to large-scale 
private networks such as those of the postal service and Japan Railways. 
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Effects of the Invention 

As described above, according to the present invention, abnormal discontinuances of the 
application processes due to severance of the public line are eliminated, and application 
processes can be resumed after reconnection. Additionally, when introducing the 
present function, the applications on the host information processing device can be used 
without modification. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 A structural diagram showing an embodiment of a communication system 
using a public line according to the present invention. 

Fig. 2 An exchange data flow diagram of signals between the host information 

processing device and terminal showing an embodiment of a communication 
system using a public line according to the present invention. 

Fig. 3 A diagram showing a structural example of the terminal information table of 
Fig, 1. 



Description of the Reference Numbers 



1 


incoming signal receiving means 


2 


connection possibility determining means 


3 


terminal identifier ID generating/transmitting means 


4 


application connecting means 


5 


line severance time maintenance means 


6 


reconnection possibility determining means 


7 


application reconnecting means 


8 


terminal information table 


9 


call connecting means 


10 


application connecting means 


11 


connection information 


12 


terminal identifier ID storing means 


13 


reconnecting means 


14 


reconnection information 



